corresponded to the medial-adventitial border and the inner line corresponded to the luminal-intimal border. Distance between two parallel lines represented the CIMT as the white area. Mean CIMT values (±2SD) above the mean 9, 10 CIMT values of volunteers were taken as abnormal.
Statistical analysis: Data was described as mean±SD and percentages. Univariate analysis was done by Student's t-test and Mann-Whitney's U test. The factors with p value of <0.05 on univariate analysis were subjected for multivariate analysis (Binary Logistic Regression) to evaluate best predictors in the study group. Statistical package SPSS-16.0 was used for data analysis.
Results
Age of patients ranged from 20-50 years (37.7±6.9) and in controls 21-53 years (36.1±11.1). Females constituted 71.8% of cases and 40% of controls. Gender ratio of the respective two groups was 1:2.3 and 1.5:1 respectively. Duration of disease ranged from 1-20 years (mean 5.7±4.1 years). 94.9% of patients were on some form of non-steroidal anti-Inflammatory drugs (NSAIDs), 48.7% on disease modifying anti-rheumatic drugs (DMARDs), 59% on steroids and 7.7% on ayurvedic medicines. Rheumatoid factor was positive in 34(87.4%) and 35(89.7%) tested positive for C -reactive protein (CRP). There was evidence of X-ray erosions in X-rays of hands in 14(35.9%). Mean CIMT was maximum in the age group of 41-50 years (p 0.665), but in the controls it was maximum in the age group of 51-60 years (p=0.55). Mean CIMT increased in patients after the age of 40 years and was higher in patients with disease duration of greater than 5 years (p=0.64). Gender difference was insignificant in cases (p=0.240) and controls (p=0.729).
Haemoglobin(Hb), erythrocyte sedimentation rate (ESR), mean CIMT and female gender showed statistically significant difference between study and control group (p<0.05) (Table 1) .
Additionally, CIMT among the subjects in the study group was dichotomized into raised (³2SD from mean of controls) and normal (<2SD from mean of controls) groups. These two groups were then subjected to intergroup comparison. BMI, TG and ESR were found to be significantly different among the two groups.. The predicted three parameters were further evaluated by binary logistic regression that showed TG (p=0.043) and BMI (p=0.053) having statistically significant influence in progression of CIMT (Table 2) . DAS-28 scoring did not show any statistical influence on CIMT in RA patients (p 0.707). Rheumatoid factor (p =0.840), CRP status (p=0.540) and presence of radiological abnormalities (p=0.503) as well did not influence mean CIMT values. Patients taking NSAIDs, DMARDs and steroids showed no significant difference in mean CIMT in aspect of RA is sparse and there is no such study available in this ethnic population till date. Keeping this in mind, we conducted a prospective study to assess the prevalence of atherosclerosis in RA patients in the absence of traditional risk factors and influence of various other factors on it.
Methods
The study was carried at a tertiary care university hospital in northern India (Kashmir) from 2008-2009. Thirty nine patients in the age group of 20-54 years with RA fulfilling the American College of Rheumatology(ACR) 8 Modified criteria 1987 were taken up for the study. Besides; twenty healthy volunteers were enrolled to judge any difference in the studied parameters.
Smokers, males with age < 20 and ³45 years, females <20 and ³ 55 years and patients having a BMI of > 30 were excluded from the study. Besides patients having a history of coronary artery disease (CAD) or stroke, a history of CAD or stroke in first degree relatives in males > 55 years and females > 65 years, diabetes mellitus, hypertension (BP ³ 140/90 mmHg), hyperlipidemia (fasting total cholesterol of >200 mg/dL; fasting serum triglycerides > 150 mg/dL) were also 1 excluded from the study.
Formal written consent was taken from the studied subjects prior to recruitment in the study. Also the study was approved by the hospital ethical committee. A detailed history and physical examination was performed in all the subjects. Disease Activity Score-28 (DAS-28) was used to measure the disease activity with a DAS-28 score of ³3.2-<5.1 classified as mild and a DAS-28 score of ³5.1 classified 9 as severe disease. Patient was said to have diabetes mellitus if it was diagnosed by the physician, patient was taking antidiabetic medications or had a fasting blood sugar ³126 mg% or a 2 hour post 75 gram oral glucose load ³ 200 mg% or a random blood glucose of ³ 200 mg%. CAD was said to be present if the patient had a history of angina or myocardial infarction or if the patient had been put on anti-ischemic medication by the physician. History of stroke or transient ischemic attack (TIA) in the patient or his or her first degree relative was determined by historical evidence and previous records.
B mode ultrasonography or color Doppler was used to measure CIMT in both the groups. A single expert radiologist conducted the test to exclude any individual bias in interpretation.
The subjects were examined in supine position in the bed. Common carotid arteries on both the sides were scanned along the three different planes in longitudinal axis and in a cross sectional axis. CIMT was measured on a longitudinal scan of the carotid artery at a point 10 mm proximal from beginning of the dilatation of the carotid bulb. This scan pattern was characterized by two echogenic lines separated by hypo-echoic and anechoic space. Outer line comparative analysis ( Table 2) . Results of multivariage analysis are shown in table 3.
Discussion
Forty percent of RA patients have extra articular 11 manifestations of which 15% are severe. Increasing attention is now paid to accelerated atherosclerosis in RA. Both traditional and inflammation related risk factors contribute to atherosclerosis in them. We sought evidence of atherosclerosis by B-mode carotid ultrasonography in patients of RA by measuring CIMT, which is simple, costeffective and one of the sensitive methods although with some limitations in focal lesions. This non-invasive tool is being increasingly employed as marker of early atherosclero-2 sis and vascular risk. The gold standard for measurement of atherosclerosis is Magnetic Resonance Imaging, which is 12 neither freely available nor cost effective.
Mean age of our patients and females which constituted 13 70% was similar to study done by Mahajan et al. Pattern of age and gender was similar to that seen in a study done in this 14, [15] [16] [17] population previously and worldwide. Mean duration of illness in our patients was 5.7 years while it was 8.03±5.48 10, [13] [14] years in earlier studies.
Sero-positive patients constituted 87.2% being similar to an earlier study, though in some studies it was around 35%. Moreover percentage of patients [16] [17] on various medications was similar to other studies as well.
Patients above 40 years and duration of illness>5 years had higher CIMT which is in accordance to the studies [18] [19] conducted earlier. Gender difference did not show any significant difference in CIMT between study and control group. There was no such study available for comparison. On subgroup analysis, BMI showed significant influence on CIMT which was in contrast to that observed by Del Rencon 7 et al. Various studies have shown significant increase in 1, 16, [20] [21] CIMT in patients with high DAS. But in our study there was no such influence observed, which is also in 18 accordance to the observation made by Carotti et al, probably because of score recorded in the first week. Effect of erosions on CIMT was also insignificant in contrast to study 22 done by Kumeda et al. This could be because of smaller size of our study or use of different method of documentation.
Marker of inflammation, ESR was found to be associated with increase in CIMT although this association could not be observed in subgroup analysis and association is 20, [23] [24] [25] [26] conflicting in various other studies as well. CRP positivity in our study had no impact on CIMT in contrast to 16, 25, [27] [28] other studies, reason could be that high sensitivity CRP was not measured in our sample which could have shown the true reflection. Long half life of ESR as compared to CRP could also explain our observation. Serum triglycerides even in normal ranges showed positive correlation with CIMT in 29 our patients as was also observed by Cuomo, et al. This observation needs further study. In our study, it could probably be because of steroids or DMARDs use or female preponderance in whom there is lesser burden of atherosclerotic cardiovascular disease. This observation might point to the fact that even normal levels are not protective.
Patients on NSAIDs had higher CIMT although not statistically significant (p 0.674). This has been seen in earlier studies as well implicating that this could lead to increased [30] [31] risk of cardiovascular disease, infarction and heart failure. Kumeda, et al observed no difference on CIMT in patients on 22 various medications. There was no effect of DMARDs in 16 our study as compared to previous study, possibly we took all drugs as one category. Patients on ayurvedic medications had higher CIMT; however, no study was available for comparison.
Twenty four(60%) of our patients had significantly abnormal CIMT as compared to controls. Only one (5%) control had abnormal CIMT. The frequency of abnormal CIMT in our patient population was much higher than that 10 13 observed by Grover, et al (33.4%), and Mahajan, et al (21%). This higher incidence could be explained by geographical variation and our patients being mostly referred with severe disease than those in the community. This could also be because of higher age at the time of enrollment and greater duration of disease; this observation needs further study in our population. Tyrrel, et al in his meta-analysis observed significantly increased CIMT in autoimmune disorders 32 including rheumatoid arthritis patients. Similar observation of increased prevalence and higher severity of CIMT especially in bulb-ICA (Internal Carotid Artery) was made by 33 another study as well.
The studies that failed to show an increase in carotid atherosclerosis in RA in past were relatively small and used 22, 26 varying methods. One study even large enough took more men, age>60years, having severe hypertention, diabetes 31 mellitus (10%) and hypercholesterolemia (13%).
In conclusion, rheumatoid arthritis patients have definite evidence of accelerated atherosclerosis in absence of traditional risk factors owing to inflammation. This is comparable to what is seen in other populations' globally. BMI and serum triglycerides even in normal range showed significant influence in acceleration of atherosclerosis in these patients. Various other factors like age>40 years, male gender, longer duration of disease, BMI, elevated DAS-28 score, ESR, CRP positivity and erosions showed positive correlation though not statistically significant. B-mode ultrasonography is simple, non-invasive, and one of the sensitive methods to detect earlier atherosclerotic changes in them.
